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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide inexpensive stainless steel wire for a spring which has 
excellent fatigue and hydrogen embrittlement resistances in a hydrogen atmosphere. 
SOLUTION: The stainless steel wire for a spring is obtained by subjecting stainless steel 
comprising, by mass, 0.01 to 0.25% C, 0.01 to 0.25% N, 0.5 to 4.0% Mn, 16 to 20% Cr and 8.0 to 
14.0% Ni, and the balance Fe with impurities to wire drawing. The total content of C and N 
satisfies 0.1 5%<C+N<0.35%, and the steel wire has a martensitic phase induced by the wire 
drawing of <10 vol.%, and the balance austenitic phase. Then, its tensile strength after the wire 
drawing is 1,300 to <2,000 N/mm2. 
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(57) 

W*%TC: 0.01~0.25, N: 0.01~0.2 
5, 1*1 : 0.5~4.O. Cr: 16~20, Ni : 8.0"- 14. 0*^1 

«r0.15KS%^C4W^0.35Sa%<tO. infinite* 

3 ^UOON/mm' «± 2000N/W *ri|-C * •& . 



(2) 

1 

[fl^Sl ] KS%rc: 0.01—0.25, n: 0.01—0.2 

5, Mn: 0.5—4.0, Cr : 16—20, Ni : 8.0— 14.0£^W 
U fe&U^HMfr ?> & 0 , CRC>*N#0.15J?S% 

^C+N^0.35S*%t?^>D, ^l#»X(C±0^@$n 

-Yhlfr&D, ^I^JjnXf^lSi^^^OON/mrrt 1 !^ 
±2 OOON/mrf *«"C & & C <h *«f« t ? & fctfcffl X r > 

[IS^c^2] H&£, f?S%~CMo: 0.1— 3.0, Nb:0.1 10 
—2.0, Ti : 0.1—2.0, Si : 0.9— 2. (XD^, 'PU < <b 

fciS4Mt S C <h ^SJti-r ^>iS^ai0clBt8(Dtf 
[M3f&93 ] Hie, ^fi%rco: 0.2-2.o£^rT£ 

g#^©t>rn*>^&£c4£!t#m4T 
{mm* <c $ b *tr 5 c 4 4 -r s « *a©ss 

ffi. 30 

[ffe9!©S*lffl&3Ml!] 
[0 00 1 ] 

{§m<Dm?z>mfcftm me*-*?-*-* 
mute* >) mm* n/c«*a. j&mttxDM&mncm-r 

■2>&©-c;fc£o W*^JIfe1$#ig#3ft£#;fo©^ 
[0 002] 

[S6*©«ffi] ia*P. B»*-*>/rffl««itttfCC«ffl3 
n-2>*^^rfe>'X7-AcDg§5l*i^k:tffcnTc> 40 
£. C©*^m^mi1fe^^f A«:ffl^6ti6^Jl***4 
LT, i»*^]ifettRC«^ttK:an^sus304^su 

S316&4'©*-Xf-^ h3fcX7->UX#S*06ft-CV 
[0 003] > «S^®fe?r«fiKTSrtg|5#MgI5» 

K.mri>mmt Lxft&WA-soes&m&mt.amomw 

*S9. &8££> Ni«^ife4'©*IHH5fCCijt^lji*att > 
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[0004] ft m*7-l69470^&$B&ct2$£3*i/t*«fi 

cfie*er(«r2)-c«. mrn^wm^ammtsno^ u-z 

14©I^±«r0ot:t^. 

[000 5] !|tP§¥ll-106892^<2i«tCiSi£Sti/cSJri 

< 4 bcmtm. aumi*. imimtttsmmm* 
jBffiLfc*»©*ffl^. iSa-csB#K^ffl-r^«^©fiffl 

[0006] 1$ll200l-76740^-&$8iCfetlStl/cSJI5 
[0007] 

terra. «T©ra^»i*ofc. mjmffim.V2iz, i>-r 

«>. tf*a*Si@-r-2.Ji^. ra"ia*inx&tt$?SX*l*i&g 
4fc«3. i«jwttoLTf»*tt#«< ftS/dtfr&< . 
nx MUttft-SJgtfia***,, — «*afflxf->bXJB 

©1*S^iiJfit U T . &£©tttfc##6if Shftl «n*s* 

e». s»««iscj f 2*«*afflfliiia{c®ffl-r^c4WBSt 

[0 008] S£jfcgtff53Rt>'4*>. ±IBfi^S«l 

&CF2&iaitttc. x^>uxSBtt©aBK&£i!&g£?T 

[0 009] *CT, ^M©iBS«J«. 7KJg#H««c 
teo-rW&sm. i^Tk^llfetttcflin^ ^ofinxh^ct* 

[0010] *^©^lj©gflt)«. 
©i»g^tt^W**]!IS14(C«nS 4«K{gn X h 
<a. &W**a©Kji^Sfe4ffi«-r'5C4K:*S„ 

[0011] 

-X^^-f hlfcXT^UXKottU #«:. C> N©^W 
fi. Rt«raXiSitav;l^>l7^ htB©^Wfi^«ST€> 
C 4 -C±fB©SW?:«fiW-5. 
[0012] BP%. WS%t?c: 0.01-0.2 

5. N:0.01~0.25. Mi:O.5~4.0. Cr : 16~20> Ni : 8. 

u x i # »x l x w h n s « *a« x f > u xsb^ 



C3) 
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T&S. C&C>>l£0.15f?ffi%£C+N£0.35S?S%£U 

$ /TOX?*©? I§g&i* *il300N/W W±2000N/W *«8"C * 
£. MiC. Kfi%-Clto: 0.1—3.0. Nb: 0.1-2.0. Ti : 
0.1~2.0. Si : 0.9~2.0©^^. 'PU< ifcoJffi^W 

Go: 0.2~2.0*^W-TSC<!:-C*6. 

[0013] 35 -ft. *ftmtt*D®mm;te> ±*am 
mz.f-isuxmmitetoMxLtcik. 4oo'cjjLt6oo-c« io 

Tr{£iaj&# t £ £ b fctf 5 C £ *#St £ T S . 
[0014] ±K«l«*#*iL4;«W!tftafll;*'y->U* 

-T-Scif. t£#©£5&c;*7->uxiB1*©SlffiK:53iJj& 

[0015] *^HJ«*afflX7->UXS0«| > &!>'C©ifl 

tt. ^fcwsi^tt^w-r-sffls^JWTKi^-r-s. c n 20 

tCtftSCiT, t-^ft-/ MB©*B£^b£tT 5 
mm. : IKtt £*fflK*i©W^BEflUBK: J: 9 IgfifJl 

■thCt-C*- xft-{ hfficr)£^b(cJ:-SifiJ*5{iI6 30 
14#rSj±T3. Q N&£*©{SA£!H?87cJft-?»Mc\ 

i*. Ti. sv*£<d? v^i&7m(Dmmfrhnhti 

■SHiSSIMbfCfcoT. sus3i6tt<t*£PI^©iSl>iWAtt 
£. w*^sfel4. ^ur®«ifti$tt©M£#Wf)gr* 

ism?*. 

[0 0 1 6 ] *fc. *»!8«*a©«a*ffi-C«. JbEG 
fii©@«i«i**ig«:{iii-rsfc«>«:tfiaJipx(3 -Y 

tftafl!IX£l>ofcastt^fcfifl*. ^JSffl«S*«:^A5 
titcfctiL*&Wj:M&T'{5,m&* ft* L b T C Nie «fc 4 

^bCCi^r. &«lft#14©ft±*ffiM3i±-*>„ 

4oo'c«±6oo*cuiT©essi# a s l a. -r 
4$£ffi*>i< Lr*5g)lfe{b*jqi$i|-r4£^K:. taiA^i* 
©SSft£@»i* ttrtfto©®«ffl!8tt£|6j± 3 ■» 6 C £ 
■C. MittC£*miie>1BrFi:f}}±-rZCtK.Wth-Vi!b 

[0017] ^mmm^7-iy\y7,mm.<om& so 
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uni©i®£iiE&£tftiB-r*„ ±.amiL<D®®%m%®z> 

fc&tCtt. g5*©C N©^Wfi(f?fi%)«0.15^C4N^ 
0.30t?**C<!:*iaf <tO»SL/<«. 0.23^C+N 
^0.30"C*£„ fi£3fe©SUS304?>SUS3ieft£'©*-X'r-^- 
A hSXf >lxX©C+I^WfiW. 0.15Bg%*?®-C* 
0. *!89J#?>tffci*Ofc*§lil. C + N£«S*50.15StS 
%W±-C* 4 £ . !£{4©@#*s«fc 0 WSfiCctf tori -5 £ © 
fcjjl.fcfffc. L*>U C+N&*rS**0.30S?S%*itI;l-£ 
£. iHi^©S3tt*^Sre^*. ±Rg*o.30f?S%fc:*a 

[0018] Wtfc&M&O&TZmm-rZtcibicit. « 

ccm o-ciof*fg%trrc* -s c i #&r *. *^iaw 

tf-Ctttb^K^rarffilifLrfeia. tST-^PS. /N£*& 

% ^ojaa^&ju&wtcaitrr & c £ -c. is©*&iifefb 

IW^>«ieEffilMHl«c £©ngtctfflt, > S> ft £ t#ta (cte «, » 
©MH£^i9f#-5.„ -5-C-C. *^{b©S!H£^-Sv;U 
H^Jc^Sto^ti^^, tf*aaM*«*SR©J£«SdEfl[3Wtb 
iT*ot«>, *^»S{b©^*«i$)J-rsc:£*SBjt8-c 

h*l*><E>&-2>4>©£0, v;l^f->lf ^ KtlR^-Xf 
±^ htl«tt©^®lft&tBt>^tf. 
[0 0 19] /jnXH^v;b^>^-f h©S«, t-^f 

c-c. CTAisf. 3^©^sr©jjnxKtet,>-cJrax§§£a-7 
;i/7->-9--Y h?riofl:S%«T{c©l©-r c+n*± 
IBJi3£©iHHK:#W$ C £ 6 . 

[0 0 2 0] i®?l#ttlX^©?l5S%3«. «iafflxf> 
u^iii ur«to»nx(3 «j >y*£*)*fe-r©{c^ 

^1300N/mm , «±«:«S-r€.. ffib. ®tt*#iSLr 
±RS ; &2000N/it»n , 7feffi£"?"4. 

[002 1] EKft*i5»3<Diai±*f»*fc»(C«5l*3S 

fanmmmzzRzxioutiMTictm-fz. <fc«3»*u 

<«. Rz-C7.0MmWT-C*S. Si^C^Sn-SfS^JlC 

tt*fii£#s*«5. «K. c©Jt:*©ti«*iJt«fl«S@i^iai«: 
^0ii$n-2>tfia«. ^©^ffiSttifci'tcio^ftcf* 1 ^ 
£U *Sm£L-C^*t-rS^fi { )%T^0{C7k^m* 
L/T. 7k^HS<b*ec-rsaBg£/ii <1 ^-c-c. 
«. SI«©^ffifI35r<g^-r-SC£rj£^mcp*J:')(g 

[0022] ±IB8»*^litt©(6j±Siyfti«S«)«f14©|6] 

±«. iS?l*ftnx^(SJ£SiH^c«»f®*ip^0«^)%•?.^ 
©c£. «n. je^. iE^. syiMftiWK 



5 

[0 0 23 1 JUT, *»l8^*JWS«J5JE7C*©jl5ERtf 

Urt>U CrR{fc»3W»»*l»K:ffaE-r**B 

nJ«Bt?*S^ Nb> Ti<bl^fcWJjP7C«*5»*JK:#aE-r 

-C, **!Brtt, WJ»ftd**ibrc: o.oiStfi%« 
±0.25ftS%«T£b/c o 

n: 0.0l«S%jy±0.2aaS%*yT<!:L//Co 
[002 5] ttltmMO*0im& irtffi^n 

©WBMbttCCHfl»*S«Tfc«). tti:o.5MraeU: 
4.0it%t(TiUc o MnCD^WSte, #^1*6 

tt*18b^^ ita: o.5j»%«±2.oR*%«T# 

KIKCT. *Wltlllt4Ct*W«W». 
[0 02 6]Crtt ^-Xft>fh^>I/X(Dif 

[0 02 7 ] Ni« v $-7.7-1*4 htH(r)©3S2fl:fc:« 
Sire**, #»BK:*$cvt % N©ft*«*o.2Jt»6£U: 

fca£> CCMh©»ftM**tf b r Ni SsiMW** & . 

tct, *-^^-f hffi(r)C!>S£{b<DfcaWC8.oit 
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[0 02 8] Mot** t-Xft>f hffl(T)*«:WftfflII 
*U M*ttoiRLb(c^:ft<«#-r«. *fc. SH**cn 

f b«r#fl[ L r 3 . 0HS% felT L ft. 
[0 02 9] Hbhmtmm^Ct-7^ +4 h*H(T)*CC 

/c/cL, jft*J«:SBJiirrSiFeiM>C^--^^)*B 
£tfrWT£o C(D<h£, »fl^{b#Ji&*hSfctf>> N 
20 b: 0.i^S%«±2.0gS%«T<bb/c o 

[0 0 3 0] Titt, Mo, Nb, f£*£<DSi tMWZ-V * 7 -Y 

Ti : 0.lHS%«±2.oaS%«T<bbfc 0 

[003 1 ] sii*. s^-r^c im*swi$ttofii±tc 

*0. il^O^-^-r^-T hi^x^>ux^:«, 0.6^ 

SiCD^WS^o.9^S%«±iT^>o 

[0 03 2]Coit *-X5*±4 b&f8jcm~C$>K). H 
»5S^b<Dja*W, fFa<7)Mo, Nb, Ti. Si<bl>-ofc:7*5 
^ h^SE5£*»i*» 6tiftl»*» &JSBMb£«J£fl&a 

o: 0.2®S%«±2.0»fi%«TiU/c o 

40 [0033] ±.mam? zmj&ytMzm < nmt, fg 

[0 0 34] *«Wtf*affl^^>UX»S»^6SiJS3ti 

B*IRJfett^r^±3^^y^^XA«, «*a<D^fflS^ 
50 ^fig_ 30 -C«X400*C«T, *3R»Eo.5atmELh400atm 
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[0 03 5] 



*10 
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t*£iss?ts&. mm. tmEMic^m.^i'mbtc 
-r. 

[0 036] 

[^1] 



am 

No 


Fe 


C 


N 


Hn 


Cr 


Nl 


Mo 


Kb 


Ti 


SI 


Co 


c+w 


mm 1 ®* 

N/ma 1 




1 


Bal. 


0.07 


0.15 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 


2 


Bal. 


0.07 


0. 20 


1.5 


17.0 


10.0 


2.0 






0.6 




0.27 


1648 


3.2 


3 


Bal. 


0.07 


0. 20 


2.0 


18.0 


9.5 




0.8 




0.6 




0.27 


1702 


3.1 


4 


Bal. 


0.07 


0. 20 


2.0 


19.0 


9.0 


1.0 




0.8 


0.6 




0.27 


1672 


3.3 


5 


Bal. 


0.06 


0. 20 


2.5 


19.0 


9.0 


1.0 






1.10 




0.26 


1654 


2.8 


6 


Bal. 


0. 07 


0.25 


1.1 


18.0 


8.0 


1.5 






0.6 


0.5 


0.32 


1691 


3.0 


7 


Bal. 


0.07 


0.20 


2.0 


19.0 


9.0 


1,0 






LOO 


0.5 


0.27 


1682 


2.8 


8 


Bal. 


0.06 


0.02 


1.5 


18.0 


8.1 








0.6 




0.08 


1672 


31.3 


9 


Bal. 


0.06 


0.02 


l.S 


16.1 


10.0 


2.0 






0.5 




0. 08 


1451 


1.0 


to 


Bal. 


0.04 


0.16 


1.5 


18.0 


8.3 


1.5 






1.0 


0.5 


0. 20 


1643 


32.0 



[0 0 3 7 ] SllGCfcOT, JtK»l»*SUS304-WPB. Jt« 
tt2ttSUS316-WPAr*>£ 0 JtKttat*. «5I*»1X**# 

mote, «soiMru % #-tx<Dmfiz*mmtj:£ 
nr i^xseacc ct o«?i*^Tisi©affita3^R2r2o 

n^RS3.(MD«HH«EEIII<la(cjhXU^ 



[0 03 9] (:a-OH#ta) 
=i^Jl^4>H>S : 20mm 

ffiWBtt: 4.5*§£ 
tffcgfifi : 50mm 

[0040] vkmmm&m&tt) 

30 ISJ^tae : 50*C 

*fg#0E : 350atm 

[0041] (&mtm&ftyttmv\z* «sa«*as» 

MMBteAil^ ¥^fl5**600MPaiO"C, l.oxitfH* 

0*n#=8±U liSil»CD[5ieji@[*1800rpm-etf o 

[0 042] 
40 [«2] 



(6) 
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No 




(ppn) 


(MPa) 


(MPa) 


(MPa) 




V*M 

(»> 


I 


400 


30 


24.7 


600 ±180 


600±150 


-30 


2 


400 


30 


25.6 


600±210 


600±200 


— 10 


S 


400 


30 


25.3 


600 ±190 


600±180 


-10 


4 


400 


30 


24.9 


600±230 


600±220 


-10 


i 6 


400 


30 


25.0 


600 ±240 


600 ±240 


0 


6 


400 


30 


25.7 


600 ±260 


600±260 


0 


7 


400 


30 


25.2 


600 ±260 


600 ±260 


0 


8 


400 


30 


22.1 


600±120 


600±20 


-100 


9 


400 


30 


25.8 


600 ±80 


600 ±30 


-50 


10 


400 


30 


22.4 


600 ±190 


600±40 


-150 



[0044] «2*»6, K»itoi-n*, -mmtemmz 

ftliBB^NoX Mo, Nb. Ti. Si«c<!f<DBi{k7C**8SttIL/ 
fc«*4No2~5* MiCCo^JJ0O/c|*f4No6S^7(DWC3^ 

[0 04 5] mc*m®Mmmci&WZ&tii&2<Dmt 
* < ft * «Wc * * c £ * & o 

[0 046] £*UC*tU Kf^S^iOfci, 50^i50MPa£ 



[0 04 7] COWR3^ 6. 0.15WS%^C+N^ 
o.35WS%-C, a>oJjnX§§ilsv;Ur>1M hS#io»« 

*r a «to©«jt3WUttr * a c <t a <> 

[0048] (^2)«lK*f^Nrtli|3iaoll# 

CCtf o /c e ^3CC*|« J^-Cffl C >fcfflH»k!>f fc^fifc^ cms 
%), 3 (N/mm 2 ), MXil^v;U7^>^^ FS«* 

ft *JR»iBWr»©fftiS!r3, SV*JWR»W«©«« 

[0049] 
[*3] 



No 


Fe 


C 


N 


Mn 


Cr 


Ni 


Mo 


Nb 


Ti 


SI 


Co 


C+N 


N/ma 1 


<m% 


I 


BaL 


0. 07 


0.1S 


2.0 


19.0 


9.0 








0.6 




0.22 


1662 


5.4 


11 


Bat. 


0.07 


0.15 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 


12 


Bal. 


0.07 


0.15 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 



[0050] [005 1 ] 



No 


<*■> 


1 


15.2 




3.3 


12 


25.4 
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No 




(ppn) 


(MPa) 


(MPa) 


(MPa) 


CC) 


(#) 




400 


30 


24.7 


600 ±180 


600 ±150 


-30 


11 


400 


30 


24.6 


600±230 


600±200 


-30 


12 


400 


30 


24.7 


600±50 


600±40 


-10 



r l> S C <*: -C> *&mt<DmW&'h2 < o T b £ -> /c 

[0053] (fr®mMi^?m4ttaitm&<D<t¥ 



*4noi3«. ^&£&*1,:&#£500*C><305}\ i#ftNol 

10 ^PJ^rft^eOO'CXBQa, i5$4Nol5«|5)^#£300'CX3 

[0054] 
: [^6] 



No 


Pe 


C 


N 


Mn 


Cr 


m 


Mo 


Nb 


Ti 


Si 


Co 


C+N 


N/W 


UfVfiY 

#«* 


1 


Bal. 


0.07 


0.15 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 


13 


Bai. 


0.07 


0. IS 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 


14 


Bal. 


0.07 


0.15 


2.0 


19.0 


9.0 








0.6 




0.22 


1652 


5.4 


15 


Bal. 


0.07 


0.15 


2.0 


19.0 
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